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(54) LIQUID CRYSTAL DISPLAY PANEL AND MANUFACTURE THEREOF 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid 
crystal panel manufactured by an improved drop 
ping injection method. 

SOLUTION: This panel has a first transparent 
substrate 40, a second transparent substrate 50 
opposed to the first transparent substrate 40, 
an annular seal part 60 forming a frame shape 
surrounding a display area 30a and forming a 
flat space 61 sticking the first transparent 
substrate 40 and the second substrate 50 and 
hermetically sealed between both substrates, 
granular spacers 72 dispersed in the flat space 
61 and liquid crystal sealed in the flat space 
61. The granular spacers 72 are constituted so 
as to hardly scratch oriented films 44, 50 in 
such manner that they are in ncn-sdhas : on 
states to both of the first transparent 
substrate 40 and the second transparent 
substrate 50 and they are rolled in case of a 
precision positioning. 
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[11*181] KKom&mt. 

mm 2 commm®. t&mmL mmnmiz mm $ titz 
b. 

S k £ **" 4 HlJ* i: t i i: Sr b T ft iKA*^' * * 

[ M** 3 ] m&co N I £ £ *9 WV ^JKfcjD**-*- ft t 

^&& B B B £ffM-f ftxat . 
§Sfi*U^-+^g^ B B B£. t^*«£HtrtMK«0>'- 

fLbKaSTf ftxat . 

«± jcss 2 t *fe*i3*? as^-^-r ft X 

HTfcSW ) SAVO N I jfi J: «3 ffit ^IflEtcJrtft-r ft t 

)V»tf&t6LLXt> 0. R-o. SA*>N I jfiJ: 9*oiS* 
tc»LT^ft±ieil 1 wSa3Sffi±CSrFf ftX§ 
b. 

m±iw^ 2co^SK£*^^-t*-C{2^^-r ftX 

a fc ^ ft fltift t - 1 * w« t -r ft < * 

tit* 1 ! 5 ] fSaV>N I *i OSv^Kt-SD»-Tft k 
iftCitt* LX - S^cOX^-ITAWB^^^-ticL^e* 



CMU*4*1 oaaB»K± (c jST-f ft X§ t . 

?Ss b b^N I rns^i&g.izumixb o . iimv;*- 

^-^^B B B* ; ?STSix^±ie^ 1 «oaBB3aKSr. 3S 

mzim s * ft *i=«««iBtts *t ?tf $ <ut±e» 

tSSltftX^i:. 

ST $ ixtz tmtt^-^ttfo&I'BtfW:®. $ ri^XieB 

^-y-TftXSk r^-rft^lSi: Lrc^ b r#®>^"ftfS 

[ lf*3S 6 ] ?g B B B iO N I 0 JD^-f ft i: 

*^_^Jjfcyg E F B £^j£-f ftXSk . 
im«^^.--9'7i-Hj!??iB 3 B2r . *S^fll«S:ffltr*MS<0>— 
AHBfaWBJftLT*** 1 c^^^X^STI-ftXe 

«±(3JB2 ^BH«MSrSia^*ft fcftfcKJB 2<038 
S-g-^-ti-r ft JMbm-t ft «flEk L^Itrlfiit 

ft mA^^^^m.-nm. 

I 7 ] m&n N I .q5J; OS*' vfflJKKJifflfe-r ft i: 

X^--^S*?g H B B £0s£-f ftX^i . 
i^?i«x^-^iJSga B B2:, ^fS«Srffltf1WO>'- 
/HWdqBJftLTfcO, to, ?Sb b b^N I^r«fc O^v^JS 
CM*LT£>ftJi? 1 <7>a^aS±C}«T-rftXSi: . 

-TftXSk . 

^HBSBai*«i£tS!S ^-tieas 1 <oa^«i(=JB 2 
(7)9b'>'^(S](c^3^t;i6*»L-c{aa-&^Tftx 

[ is^js 8 ] m&<?> n 1 * x 0 n*> ^amizMbt ft t 

^{ijSf¥LT, S«cr)X^-^?S H B B+(C^-iiL^^ 
X^.— ^^Miu^m-hTMb . 

fS B B B wN I OiS^ ia«tcJoaftLTJ>ft^ 1 ^ H ^£ 

«±tcasT-r«»xafc - 

- v -<?5 o C3cic«^ s -eft *cjg*«aa» $ <±x 
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[00 0 1] 

0 , 1tte, &&$ix£jrF&Ai£te.}: 
-> TSJS $ iifciK A**' SfifcSTF&A 

[0002] 

[se**)t*«] se*. aA»^-?*vKos!itK:t±. -st 
x. WL&tmxztL&gt&b , mgw&xztih&xu 

^f^oTfeS. LT»AS:±iK*AOJ: 
0 JJE2MP"ifc*f A--* SXSfJAjfe^ < «JS$*t.T^ 

U*U dtf9££t*A£teJ:*ifi\ m&tf&xzti 
4£ffite©^£ii*:#x2rl$#, 3t5WrJKaE*-#*fc 

[00 03] CWlSJBSrJSflW&mt^afc LX . ?TF 
i£Aft#**S*iTv>&. ?8T&Ai£(i. ftAQtiMI 

?f£T"£>4. ££>arF&ASKJ:*tfJ. &a B B£*lA-f4 
oteM^4ii#iSi*- : A48te5S;iSS*u JESffAStett* 

[ 0 0 0 4 ] m 9 (i, &#<D$gT&Ai£te «fc 
/\^>/K7)^jt*g£$r*-r. 5fr*\ HEB ( A) . ( B ) te 

-fi>. «W 6* A^MSKW a** 7 *— 9"! 1 
#j^Lfc^J:5te^S/£«>T*£. iK. (aid 

( c ) , ( d ) iz^-r a o c , jjgojffsas* i 2 ic«l 

T. **M«HfcS<Os'— >H 3 3r3®£ft#teBJ£U ?S 

[00 05] P10 ( E ) iZTp-T J: o te. j§ b J^ 

«1 0*. «Kl 5±CSr£-ti§BHS«n 2±te 

X\ X*<.—*m 1 5 Srft^T , IB]H ( F ) tc^-f i 3 

(c ~*Q$m%mz&^x , iio^tftT^. ^ 

t£. (G) te^-f«fc-pte. AftEtei-j-CJiiEU 
lt. agists 1 OSrffi^TiajCS^ffiS-ti-C, 01 o 



teTjrfidte. jgBBS&l 0<r>&W:-£fr-£m<7)-?-7 1 
7*-2 B ^S«l 2<0"?-7 1 8teStLTtelE*>;b1i--r4 
*»!fffl«^i3-a-xa 1 6Jff5 (fflH(H) ) . 
[0006] 

[JHHaMKifeLJ:} t-TSPli] L*>2>te. ft*<0«T 
&Ai£tei 4& a B B?l^*/U«S«I;*)£te J: till. CTF 

(D 09(B) C^ti^C, i§ B J?S4Sl O^E.^Ml 
Qi^ffi^^-tM 1 JgftS^, KftJ&l 9<o 

[ooo7]© t 1 1 t>m*mw. i o tct# 

iSLXhbtitb. titm&&*r*>-£e>b%l,z^ HlOte^ 
-fid (I. &#-X^-irl l**El*]J«2 0£&9. El*J 
$20 CBfH*«V^«<o» 9«21 **SJ*T L 4 3 . 4 
fc. ^CioTll. E(SlflS2 0<r>— Utmn. LTL4 

if+t. *0«2 lSU : Er6)K2 0*^]^L^gPWcM 
^**WlT L4 3 . y-"7 'J f 7 ••/ ? ^r- FOTNI 

(3> & B B B (i - 1 2 tit l t mr lx ^ 

1t*^v%. zmtitb. ftiz. Ei^K2 0^o3^?SB 3 8* i '?i 

H 1 1 "f, 2 5(1 %H , B tfWFZtltzmtiLX't> r ) . *^ 
* { ^f^g$^^TV^4gB{2;T••$>•2>. 2 6Ji, ffiSSL^SP^ 

« a a 9 rft 4 . & n^aMi^ (± , TK^iiffi s tix ^ 4 

S8G2 5T'{±, ffiJ<Ogp^-telt^T±#L. S a a aW>f 
hft <9 2 it . mn^Wz&\ J rhlE.ft<n-T\s&iv hne 

3te» m&ny'u^iibfttztsL.tfX'&b . WL&&m>* 

*-Mzh~>x\±. ivsmmzmix. mkcotsbtto 

[0008]® 19 (A)M(D)CSti3C. 

m^a^-^ 4 ffin&fgx'comffiftmz . —<r>m*mm. 1 
o t ffi<os B ^£« i 2 fc <rmy^z^ otz#>. z commit 
m<r>ffl££Lt$^x . ^v?^a»-;frw5g^^£$*vc L, 

B MtSte«*^<h. y--ru*7>f Ft-^TNI 
& e B B a^*^te?>-o--ai. ^lESi^tefc^T. [S* J o 
o^a!^teHV^A^nT U4vv ?gft^^^H±. 

[0 00 9] %ZX\ *Wm. JJeHlHS:J»^Ltfflt 
a B a ^N-^;kai/'-e^i?3t^a«:^«T 4 - 2r 
1-4. 
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COO 1 0] 

i mm i urn-? h fc*>o#a j mm i . » i 

flPMrS5iai*JKi* A S tlX V > & & B B B k cfc 0 Sr 0 . ±!£& 

*»!Tft 4 «|JS £ L & <0T' ft 4 . 
[0011] »1 2 ««BJ(i . jftffcO N I ,<£J: 0 fti^ 
ajKKflnSfrf-* t ftl=}lf¥ L X . SttOX^- traWa 
LJt&tt^-ltti-ttilSft* Mt^ IS £ . 
f^3#x^-^&& H H B *r - ffltf i— 

;U^BA { J&£LTft&Hl ^ B JS^±^>ST-r4Xg 

hJLUtZ^-tZffifct LtzLtzi><?)X'hh. 

[0012] nmM3co%pm. «a«on i 9^ 
awBdn*-*- * t ft£8tf¥ l r , &#^x^-+w*g B B B 

#attfcft £ - fK^flBS* ffltf##<7) ^~ 
^tf^ffc LT ft 0 . a-? , Sa» L T ft 4 mi ^ B ^a 
fcLhKSTPf 4XfIi: . BPttttx^— y-^MKB&ft^SBT 
$<l»t±E» 1 <05SaB»S±(c!S2<oaBBJS««-*ia^ 
*j*Ttiif^i5ti:-f *XSfc £*-t4fltfiSti: LfcfcWC 

[0013] 11^4 consflfi, Sb b b <^N I j; 0 35 u 

afttctrtur s t ft^st* l t , tt*w>^— 

)v&ftm$Lhxh 0 . ao, saoN 1 A«t os^is* 
t;an» lt ft 4 ±ieas 1 cos^^tcjiST-f 41s 

t - K&**^— 9-^livS B s B n>'flST$fL^±IEB 1 <7>a 
[0014] »*qi5<0»BJ*i, $a B B ^N I jftj: OiSv 

^tfJBifcLTft 0 . I j&J: OiS^iaS 

C3ja»ttft4^ 1 c7)j§B«SS±tST-r4XSi: « 7& 
JfcON I^iOWV^iajKCJnJRLTftO. JJEIfctt.*^ 
-^IS?KB B B * s jST$<X3t±iemi^ H ^S«Sr. ^5 
Cffitt S 4 ft CcHiif $ *T STF 3 fut JJEtt* 

$-tr4X?I<: . ?ST§tL^I$?i«X'<-^*^B B B * i & 



^-t+T{5E#^-f4XSi £3rf 4fltfiic> Lfck<0 
Tft4. 

[0015] »«q|6<0«Wii. »ft<?3N I jSi 0Sv> 

auEcmafe-r * t mzmn lx . 
;uffl*qg«u-cft5K i <r>m*mwi±iz<%T-t2>T.n. 

' HHS«±C^2^aBJ»K€r*^^l>fcftt=i^2 

T{5S^io-lt-r4X^tr*t-4«/i!ci: L^tOfft 
4. 

[0016] IWifl|7flDJHWi. SfsWiN I jftj: 
aKcartft-^* t ftt=«Hf LT , HfctftO*'*— 

L7t:¥i^^-^it?S B B a r »«f 4X^i: s 

/PM^fiELTftO. fl-O, ?S B B B coN I DiSr.^S 
tZin^LTftS«liOaBB*«JiCJgT-tSXSi:. JBE 
a B B c7DN I OiSVvSS^SlfifeLTft o . ±ie?i^^- 

— 9- ^MRiRA^arFS fut iiess i comsmmz . 

■£ 4 ftlcM^^W $ *T ffiT ? fife JJEtttt 

iz&giztitzmmx *<-ytt&m&tfm.f& $ ^fe±ie 

m 1 cO^S^XCm 2 <oaHB*«S:*ia-&iyfr6 b ft 

[ooi7] n-%m8<?>wm, mf B ^ i oss^ 

0&mi&ZWts&tt<?>>'->U&ti ! J&l$.LXf> 0. B.L 
vSb s b ^N I *«fc 035^?aS(:JD» LTft4'^ 1 oaaflS 
^htcSTF-r^XSi: . ^ B B B ^N I .««t •JW^iMECln 

ISJB 1 com*m&i . XSfc^S-tirSft^iSWSSSaS 

^ 2 com^mwiinu^^h t mztm 2 

«ttISt *r*-r6ffi«i: Lfet^T-ft&. 
[00 18] 

mxmzx oTM3tsiifefgfB^^^^3 ouofltfiStt: 
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[0 0 1 9] ^^^3 0(1 y-7'J^7^f> 
^— H<7)TNSt$) 0 „ IOA*7^7-f h^OT'* 

k . £ coWBfcte 0 ft. & £ AltfflfiTfcfS 3 2 Xlflfc 

[0 0 201 AMtfflHJJ*1E3 2tt. X^f&l^)Siia3 4 
JfL, Si8f{B«K*K3 3Ji. Y^Oag^$43 5 rt r 

us i ^>a^BK4 o av* 2 *wfiHjis« 5 o fc % m^m 

t&3 0 a*Htf*^WkfiOie»IWOi/-^«6 0 
fc , m«x^-^tt«SRft 7 0 t X 0 * 6 * 

[0021] micomwmwi.4 on. hvtjbla io« 

ffltC. Kite, ^7-7^/^42, ITO»^^W 
mttffi4 3. Em«4 4«r*i-4fll*T**, 4 5i4K 

*. »2<o*uh£K5oul #7^5 i ramie* m 

SftlM (,l2fL£S:£i:*>TTFT5 1 kv^ ) , 

rxmiTfi+xepx't}*) . Y*nt*i. ±f£Efajgi4 

[0 0 2 2] y-/«6 0{l ffl^)3MRSR4 0kff 
l/C^*. i<O^-;U»6 0«, * 1 <D*Uffl«4 0 i 
[00 23] ffitt^^— 9-*tt»* 7 0 14, 

n au ^ ,i >r »JJ /T\*JHff- I T _ A 7 Q O sT\tf*M. 1 1 

o. iwt%£7>w^T-fi-&$ix7tf-;ii^ttK<or 
0&t>'m2cOjSBJS*£5 owpi*k:»k:««**i 

[0024] mz, ±Mm&(r>m£y&7K j **>i'*te 3 1 

( 1 ) jfe-f, tttt**-~ F#*W8rt#Jfel88 0«:tT 

3 . w»t-* 9 0 t^#jsmi^S9 1 fcmm$ijffli# 

(S^W) £<»;Lfc-r<f A^V-?9 2£flyJJ-f*. - 
C0r -f 9 2 >^^ttSSOS#ZL I -4 

7 9 2<0?g B B B 7 1 £Aft. ^;i|rfAttS<OT? 'J;H^ 

«a«moatt^ ^-^ 7 2 & 0 . iwt %m\-kxx 
tixm&Th. wipe 7 1 con 1 1 x:t**. 

[0025] .1 T\ N I &bl±. vSb b b7 1A\ 
^0. &Ik7 lif. *-?-f-< -y:7<0#C®^f>7M V ho 



tr-/^<?XKBtc3Ei5&t. « B B B 7 1 WftK^AfttcfiT 
*S (OHS) ft'oTV^. J:ot. ^'JPi?fc'-;P 

[0 0 26] ~£0f£. U*t-;7 9 OCi 9 . ?£ B B 7 1 

13. j8«&J»¥£a9 1W3. SWftlWf 2r 1 B*IBfif 
oT. 2**«s-t:4J-|KL 
^S«^^-^gt?S B B B 9 3 iBl&tb . JH»id«ff» 

^«i?g B B B 9 3fO?aJ^T LC 1 0 OXHZOk-oZH 

<. 

[0027] Cut, & B B B 7 1 CO^MSV^C t . Mft 
ZtltzZt. RirnVtA*-— * 7 2* i '<gmLC<V^Jli; 
icj; 0 . S«^-^-^^Mivg B B B 9 3(i. }M^-t7 

( 2 ) ®tt*^-^#tfcSifliSTXII8 iZ'fsi* 
[0028] 7b>^3!fla$iT^:Er*l®4 4±C ^ 
ffl«3 0 a 5"H^-^(-IR51-ftMcO^#«cO^-;ua5 

P^COrh 7h7l/-h9 6a ±CfK^T . j* 1 cOjgBJS^ 
4 0^JO»L., JK10H8BH££4 0cO?a«T s ?S B B B 
7 ICON I ^riOS^aJS, Wttf i oo'ct-re. 
[0 029] ±127^ X^yt9 2S:^ffltT. 3DSft$ 
tlX^&fH 1 c0jgBg£^4 0<OR^tfi3 0 a±C. ± 
B«fi«Xl- 9 3 fe . •feyPfCfEt/;^! 

o. ?R B B B A5a*^JS3 0 acOPRcOffl^t,fi£* { & J: 0 
C=. STFcottStSSTcOj!SS:3lSS€»T*T-5 . 
[0 0 30] ICt. S1C0S^S«4 OtfOaST 

s a>\ iS B B 7 icon i ax OiSv^ias. Miffioor 

tc Jd»§ tiX v i. S8*Co >, vt ittBfl-f |> . 

CD i£[6)^4 4li. ^fltdS3gSnT^I>7K**^ii'$ 

iaftjgi4 4 co o *>?S B B B ^fSiT$ <x^«fflt= - *»* { ff& 

[003 1 ]® fitt^^— 9-#fW&F B 9 3 <4. HI ^0 
SB3SM4 0 JtC«nFS*Lfcf*t«A7 1 CON I A J: 0 
Wv^MEt*^. ttKttffi^tt!Bt=*t<x4. Cco^ 
a6 v H5fcS^-J:7K:. & \<r>mmmSL4 OcoE[S]K4 
4±tCffiT$n^?g B B B ?S9 7cOi i aiX«of l(s. 8' -9 
• t . SB 1 cD3S«Jffi&4 0 rSvfii: L^^<0?g B B B igco 
2'( 1 8" -2 0* ) CJt^T'h^ ^. -rite 
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[0 0 3 2] ( 3 ) f*«X-\-^^IM a Wl^8 2 
zrfH . fttf^^— -ffr&?BtBB 9 3 tfffiiTZtifzm 1 cry 
0 Sr* y h7V— h 9 6 a±lCfB-£TM&L 

[00 33] MftfcftHftdMbfcCcJ: 0 . i£ B B B 7iS9 70 
X\ m^S9 7?)*SK**N I ^J: Oie^SJKfctRfcfu 

«X^-Hf«-Kvg B B B 9 3**1(1 1 <7)jgBJ!£«4 0O*ij*tH 
Jg3 0 aCiWD, S«J^^— 9-^«ssafiSHR9 Sim 

[0034] :;t, i£ B B <8 9 7 oasss^^Bs S>iut 
<! t Jc -5 Ttttt^"^— 9 3 i: * K 

t±. ®#X^-^a5c& B B B 9 3tt. tt*^— 9-7 2C0 

ftAFV M 9Si:fc^t, ft**"*— 9- 7 2 ttto—lzim. 
LX^h. 

[00 35] xet- r«fflU"C?gB B B 2rKff J? 
if5 i: , if«B B =k 0 JrL£cO± § v ^— ?-**iI'l>7J 

( 4 ) ^XS8 3 ?rfir-5 . tatt***— ^m&^mm 
9 a#Mi.Zt&n 1 «3WHHK4 0 Sr . fe^x^-nf 
#i5c^ B B B ?I)gl9 8t»:,lfi(2 0*O c 4 

[00 36]^, #»#t(4. S?S (2 0'C) tc£T' 

ti. ?s B B B n§9 7<t)Ei6]®4 4 ^tt^h&mkft^mx- 
tot, ?g B B B }g 9 7 <r>%mtftmt h mmmz tct--> 

tzZ-t. fett*^-l«}*?K*a«9 Slilim&BKflt 
[0 0 37] 9 9(i. aa(=J*»$iT^fMfc* A *-'*# 

ftT S cry z fflWl-r h i. 0 iZ-f h fzihX'h h . 
[0 0 38] ( 5 ) g«ffi-£io-ttXll8 4 0 . m& 
( 2 0 *C ) JC 4 T'fcJBSftJt* 1 ?)3§ B J£*£4 0 2r 

BUSK 5 0J^-tS 1 0 1 .tCrtt-ttT » 1 <OiS B J!£ 
«4 0±fc^ff*Mt-Cftta^:btfT\ S^ffl^-t+zr 

[00 39] (6 ) teO-&*>*lS8 5 JCffift 

Sr^htT. m2^mmmm.5 o^rni ^m^mu4 ot,z 

B 9 

( 7 ) /7*ttJ LXS8 6 Srfr 5 . 



[0040] ISStSl 0 0£*JRffKBHfir*-*.Li:t::J: 

(8) «£<ifi£-;b-£XfI8 7£fi : d. 06£*rtio 
(C. 82 5 0«(iil^^ffi(07-? 1 0 3 

i <^>mmmsL4 o ioisg^htffl^?- 7 104c 

5 Orffi^ft^ffi&lrJEifc-f Ty-itwm* 
(HSW) rSfflLt. »2OiMWlE5 0tB*|ti 

7 1 0 3£l?l;7>iSB8£fg4 0<7)^-7 1 0 4t=itUT 
fiM^-ttU 07 (A) #®S1S-ffil 
0 5^7-7<Wff 1 0 6 (C— 
[ 0 0 4 i ] iP 1 AP2C- aS-tt"S*S-&C. S2 
t7)S H ^S^ 505:. *P1 frbAP 2 iZftfriX—m.m 
lZ&a2-£t><7>X'l±%<. 117 (B) lZ7jk-?£olZ. ft 
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